[Reg. Docket No, 873; Amdt. 42-45, Supp.
Wo. 47]

PART 42—IRREGULAR AIR CARRIER
AND OFF-ROUTE RULES

Minimum Stondards for Approval of
Airplane Simulators

This amendment to Part 42 sets forth
the standards which must be met for
approval of airplane simulators to he
used in training programs which are
substituted alternately for pllot pro-
ficlency checls.

The Federal Aviation Agency pub-
lished &s a notice of proposed rule
making (26 P.R. 8461) and circulated as
Civil Air Regulations Draft Release No.
61-17 on August 31, 1961, a proposal to
amend Parts 40, 41, and 42 of the Civil
Alr Regulations to prescribe standards
for the approval of aircraft simulators,
for fraining courses In gircraft simu-
lators, and for the use of synthetic
trainers for proficiency flight check
maneuvers.

In addition to the proposals cohtained
in Draft Release 61-17, the Agency pub-
lished on March 10, 1962, a separate
notice of proposed rule making (27 F.R.
2319), circulated as Civil Air Regulations
Draft Release No, 62-9, which concerns
the proposed overall training starndards
to be used in approving an air carrier’s
training program, Therefore, all com-
ments received in response to Draft Re-
lease 61-17 which concern training pro-
grams and standards will be considered
in conjunction with the comments re-
ceived on Draft Release 62-9. All other
comments recelved which concern the
minimum standards for the approval of
airplane simulators have been considered
in connection with this amendment.

Some of the comments received in re-
sponise to Draft Release 61-17 indicated
a basgic assumption with respect to sim-
ulators which is not essentially correct.
It was contended that simulator require-
ments should not be specified except in
those areas directly related to maneu-
vers which the pilot is reqguired to per-
form, in an airplane, during the course
of a proficiency flight check. This rea-
soning assumes that the simulator is only
used as a substitute for an airplane in
the conduct of proficiency flight checks.
When the regulations were amended to
allow substitution of an airplane simu-
lator training course for each alternative
proficiency Right check in an airplane,
the added contribution to safety which
is derived from the full simulator train-
ing courses was considered as a justifica-
tion for the amendment. Accordingly, if
the simulator fs to be used ft should
perform to the degree required to accom-
plish such a training course. Thus, the
standards and tolerances contained in
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this amendment a3 Appendix C to Part
42 are those which must be met prior to
approval of an airplane simulator for
use in a simulator training course which
is to be used as a substitute for alternate
pilot proficiency flight checks as provided
by §§42.44(a)(3) (i) and 42.44(al)(4).
To make this clear, the term “airplane
simulator which meets the standards set
forth in Appendix C" has been substi-
tuted in § 42.44(a) (4) of this amend-
ment for the words “aireraft simulator,”
and the requirements in present §42.44
(a) (4) for approval of an sirplane sim-
ulator have been incorporated in the
Appendix.

In consideration of the many com-
ments received in response to Draft Re-
lease 6117, the standards contained in
Appendix C for approval of the simu-
lator differ somewhat from those pro-
posed in the draft release. For example,
the phraseology ** * * minimum and
maximum limits of the systems * * *
as shown in the approved Airplane Flight
Manual and/or the maintenance section
of the air carrier's manual” contained in
section 1(a) of the proposal is being de-
leted for clarity. Industry obiection to
this terminology was based on the mis-
understanding that it was applicable to
flight characteristics, when in fact it ap-
plies - only. to  airplane systems. To
clarify this requirement this section has
been changed by specifying the items of
the systems which the simulator is re-
guired to simulate for approval,

The proposed section 1(¢) (1) has been
renumbered as section 1(b) (1) and re-
vised to permit any adequate airplane
datsa obtaincd from sources other than
the approved Airplane Flight Manual,
Type Inspection Report, or other flight
test data provided by the airplane manu-
facturers, to be used for comparison pur-
poses. As a determination by the
Agency of the adequacy of such data
cannot always be made immediately, this
amendment requires the submission of
these data by the carrler sufficiently in
advance of the date set for the simulstor
evaluation to permit the Apency to in-
vestigate their adequacy.

Section 1(b)¢2) provides for the ac-
guisition of airplane data by filght tests
conducted in the air carrier’s airplane,
This section clearly indicates that the
procedures and methods to be followed
in obtaining data must be coordinated
with the FAA representative partici-
pating in the fight test pregram con-
ducted to obtain these dafa. As such
coordination, when accomplished, would
require the concurrence of the partici-
pating PAA representative with the
flight test methods and procedures to
be utilized to obtain the data, the pro-
posed reference to Part 4b of the Clvil
Air Regulations with respect to such
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flight tests is unnecessary and is deleted
in this amendment. This section has
also been changed to expressly provide
that an Agency representative may per-
mit the carrier to conduct such portions
of the flight test program as he deems
appropriate without participation by
the representative.

The air carriers objected to the pro-
posed requirements for airplane simu-
lator maintenance. These objections
ingicated a need for rephrasing the re-
quirements as proposed, without sub-
stantive change, to reflect more clearly
the intent of the requirements, As a
result, they have been rewritten and
placed in § 42.44(a) (4), As rewritten,
the requirements provide:

(1) That the air carrier is responsible
for maintaining the simulator to the
same standards as required for initial
approval;

(2) That simulator flight training
and/or proficiency flight check activities
must not be started with & “cold” simu-
lator; however, in order not to hinder the
carrier’s flexibility in scheduling the use
of a simulator, the functional preflight
check of the simulator is required to be
conducted only once each day that the
simulator is to e used for traming or
the conduct of proficiency flight checks,
and at any convenient time prior to com-. .

_mencing daily simulator eperations;

(3) That a dally discrepancy log must
be maintained;

(4) That the simulator be modifled, if
appropriate, when a modification is made
to the airplane; and

(5) That procedures for the continued
use of the simulator with certain inoper-
ative Instruments or equipment may be
established.

The Aifr Transport Association oh-
jected to proposed paragraph (%) of sec-
tion 3 on the ground that is would “give
blanket authority to the FAA to require
additional systems" not specifically re-
quired by regulations. As it is intended
that all standards for the approval of
airplane simulators will be promulgated
with opportunity for the industry to par-
ticipate in the rule making, paragraph
(%) has been deleted.

In order to indicate more specifically
the tolerances applicable in each area of
performanee, the format of section 4(a)
has also been revised.

With respect to rate-of-climb toler-
ances, Appendix C, while specliying a
tolerarice of =50 feet per minute or 18
percent for propeller airplane simulators,
allows =100 feet per minute or 10 per-
cent for jet airplane simulstors in view
of 'the much higher rates of climb
encountered in the operation of jet air-
planes.

A new ltem, section 4(a) (67, "Mini-
mum cohtrol speed,” has been inserted.



As painted ot by industry comment, no
airspeed tolerances had been proposed
for V.

Considerable objection was raised by
the air carriers to the proposed require-
ment pertaiming to stall speeds As 8
result of consideration of comments re-
ceived, these standards provide more
flexibility with respect to the range be-
toeen initinl buffet and stall and give
recognition {0 the relatively ereater im-
portance of accurate simuletion of stall
warning (initial buffet). These stand-

confizurations in which stall and stall
warning speeds must be checked.

With rvespect to the standards apphi-
caMemshnuIatorﬂLhtchamcteﬁsﬁm_

proposed in section 4(b), several
changmhavebeenmadeasares:ﬂtof
industyy comment. These do not con-
stitute substantive changes in the intent
of the proposed standards but do more
clearly state the appiicable requivermnents.
These changes are as follows:

(1)Inlieuoft.hepropusedrafmce

curve of the simalator shal be positive.

certain areas is not feasible, the FAA
personnel who evaluste an airplane
sirmlator will adindge the adequaey of
shmulstiom in these areas.

(3) The requirement contained in
the propased section 4(b) (1) that the
simalator return to trim speed within
+5 knots was uninientional. Commend
mcewed called atiention to the fact that

the afrplane, during certifieation, is re-
quired 0 return to within 10 percent of
trim speed. The standards contained
in Appendix C require that the simutlator
return to trim within +5 knots of the
speed a8t which the airplane retorned
during certification tests

(4) The proposed sections 4(b) (3) and
4(b) (4) are being deleted as redimdant
in view of the fact that it is intended
only to messure these forces in deter-
mining adequate simulation of minimam
cantral speed as required in the proposed
section 4(b) (5}.

{5) Appendiz C permits the author-
zed representative of the Administrator,
in the event data pertaining to stick
force versus “g” rudder and aileron
forces at Vxc, or roll rates are not avail-
able in the Type Inspection Report, w0
use judgment in dstermining the ade-
quacy of simulation in these areas.

(6} The proposed section 4(b) (11} has
been deleted as the standards contained
herein are complete. Should additionat
standards be considered necessary in the
fature, they will be included in Appen-
dix C only after due notice of proposed
rule making and a thorough considera-
tion of industry views thereon.

The air carriers objected to the re-
quirements proposed in section 5 regard-
ing the standards of tolerance for simu-
lator navigational recorders on the
basis that the recorder should be treated

nonrequired auxiliary equipment.
There is merit to their contention that a
check pilot can judge a pilot's perform-
ance without reference to the recorder,
However, In erder for 8 simulator to ful-
fil] completely tts tralning objectives, it
must, in addition {0 being able te simu-
late Indications of position with respect
to radio navigatlonal facilities, provide
a record of the track and gltitude flown.
In order to do so realistically, its track,
distance traveled, and, in the case of an
.S appraach, its descent path, in stili
eir, must correspond with heading, true
airspeed, and, during IIS approaches,
glide path. attitude, airspeed, and rate-
of-descent indications. In addition, the
path of flight must be recorded in soch
a3 manner 85 to be available to the trainee
and to the instructor or check pllot for
evalustion after completion of a flight.
As the recorder unit, of which the re-
corder indicators are an integral pari,
is essential to the navigational sbility
of most simulators presently in general
use. the proposal speeifled simulator
navigational accuracy in terms of re-
carder sccuracy. In order to indieate
more clearly the intent of these stand-
ards with respeci to simulator naviga-
tiopal ability, they have been rewritten
to specify tolerances pertaining to the
navigational accuracy of the simulatar.
With respect to the tolerances them-
setves, the tolerances for an ILS glide
rath have been lberalized in accordance
with eamment received.

Finally, seetion 6 of the proposal has
been rewritten, in accordance with in-
dustry suggestions, to indieste more
clearly that, while faliure {o maintain a
stmalator to preseribed standards and
tolerances shall be cause for cancelling
approval for its use in accordance with
the provisions of § 42.44(a) (3) (1) and
§ 42 44(a) (4), training may be continued
with eertain instruments or equipment
ingperative. Further, this provision has
been placed in § 42.44(a) (4) instend of
in the Appendix.

Interested persons have heen afforded
an opportunity to pariicipate in the
making of this regulation (26 F.R. 8481),
and due consideration has been given to
all relevant matter presented.

In constderation of the foregoing, Part
42 of the Civil Air Regulations (14 CFR
Part 42, as amended), is hereby amended
as follows, effective June 10, 1863:

1. By amending § 42,447a) (4} to read
as follows:

§ 42.43 Recent flight experience re-
quirements for flight crewmembers.

. . . . -
tar Pilofs.
* . . . -

4} Subsequent to the initial pitot pro-
ficiency check, an approved course of
training conducted in an approved air-
plane simulator, if satisfactorily com-
pleted, may be substituted at alternate
6-mmonth intervals for the proficiency
checks required by subparagraph (2) of
this paragraph if the simulator meets
the minimum standards set forth in
Appendix C and:

ti¥ The simulator is maintained at
the same level as required for initial
approval ;

(1) A functional preflight check of the
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simulator is perfarmed each day prior
to commencing simulator flight training
or proficiency checks;

(ii) A daily discrepancy log is main-
tained and an entry of each discrepaney
is made by the simulator instructor or
check airman before termination of each
traiping or check fiight; and

(iv) If a modification is made to the
airplane, 8 corresponding modification is
made to the simulator if necessary for
flight crew training or proficiency checks.

The simulator may be used with in-
operative instruments or equipment, if
they are not applicable to the particular
phase of training being given,

2. By deleting § 42.44-8.

3. By adding a new Appendix C, “Min-
ifoum Standards for the Approval of
Alrplane Simulators,” to read as here-
inafier set forth.

(Secs. 313(a}, G601, 504. 605; 72 Stat. 752,
TT5. T18; 49 US.C. 1354, 1421, 1424, 1425)

Issued in Washington, D.C., on Apri)
4, 1063,
N. E. Harapy,
Administrator,

APPENDIX C

MINIMUN STANDARDS FOR THE APFROVAL OF
AIRFLANE SIMULATORS

3. Application for approval. An applica-
tion for approval of an airplane slmulator
ia submitted, in triplicate, to the authorized
representative of the Administratar. The
application must include the following:

(a) Information sufficlent to show that
the slmulator adequately simulates the type
of airplape with respect to the Items and
systems listed in section 3 of this appendix.

(b) Comparative data sheets showing that
the performance and Sight characterlstics of
the alrplane simulatar have beep fight
checked and found to be within the Umits
preseribed far the items listed in section 4
af this sppendix. Tbhe alrplane data used
for com p must be applicable
to the currantly certificated airplanes. Buch
dats may be obtained:

{1) From the approved Alrplane Flight
Manugl, Type Inspection Reparts, or other
filght test datsa provided by the atrplane
manufacturer. Other sources of airplane
data may be used if approved by the author-~
izett representative of the Administrator.
Buch data must be submitted so as to allow
sufficient ftime for investigation of their
adequacy.

{2) By Sight tests conducted in the alr
carrier’s own alrplame. If thls procedure is
used, performance and flight characteristics
data for the center of gravity limits and
welghts used during training will be satis-
factory. Before starting these flights, an
oputline of the tests to be conducted In the
atrplane must be prepared anhd coordlnated
by the air carrter with the authorlzed repre-
sentative of the Administyator. This out-
line must contaln procédures to be followed
and data to be obtailned durlog each phase
of the flight testing program. The author-
ized representative of the Administrator may
observe and participate In the flight test
program to the estent he considers neces-
sary and appropriate. Any dats so obtained
will be acceptable for use by cther alr car-
rlers using the same itype of airplane If
appropriate arrangements are made with the
air carrler originating the data.

2. General requirements. (a) The effect
of changes on the basic forces and maoments
must be intreduced for all combinatlons of
drag and thrust normally encountered in
flight. The effect of changes in airplane
attitude, power, drag, altitude, temperature,
gross welght, center of gravity location, and
confipuration must be included.



ib) In response to control movement by
a flight crew member, a2ll instrument indi-
catlons involved in the simulation of the
applicable airplane must be entirely auto-
matlc in character unless otherwise specified.

{¢) The rate of change of simulater instru-
ment readings and of control forces must,
unliess specifie tolerances are otherwise
specified in this Appendix, reasonably cor.
respond to the rate of change which would
occur on the applicable airplane wunder
actual fllght conditlons, for any given change
in the applied load on the centrels, in the
upplied power or in alr¢raft configuration.

{ey Control forces and degree of actuating
conirol travel must, unless specific tolerances
are otherwise specified in this Appendix,
reasonably correspond to that which would
occur in the airplane under actual flight
conditions.

fe) Through the medium of instrument
incdication, it must be possible to use the
simulator for the traintng and checking
of a pliot in the operational use of controls
and !ngtruments on the applicable alrplane
madel during the stmulated execution of
ground operation, takeofi, landing, normal
flight, unusual attitudes, navigation prob-
lems, and lostrument approach procedures.
In addition, the simulator must be deslgned
0 that malfunetion of alroraft engines,
propellers, and primary systems may be
presented and corrective action taken by
the crew ta cope with such emergencies.

(f) Sultable course and altitude recarders
must be provided.

tg) Communication and nsvigation alds
of the applicable alrplane must be simulated
for on-the-ground and in-fight operattons.

3. Mintmum standards for stmulation of
airplane systems. The simulator shall simu-
late at least the following items and systems
which are appropriate 'r.o the airplane being
slmulated:

{a) AH normal cockpit noise related to
engine or aerodynamic noise {adjustakle
volume is permissible);

b} AN i ght controls;

{+) &ust loeks;

(d) Trlm tabs;

{e}) Landing gear operation;

i1} Wheel brakes;

(g) Steering mechanisins used on the
ground;

{h}) Wing fiaps and spoilers;

t1) Powerplant operations;

(}} Propeller controls and circulfry.

(k} Antidetonation injection systems;

(1) Fuoel and oil systerms;

{m} Cockpit—the simulator shall repre-
sent a full scale mockup, including narmal
flight crew statlons and accommeodations for
tlie instruc¢tor or check atrman, and shzll
be representative of a typleal fleet airplane;

{n}) Circult breaker stations manageable
by the flight crew in the flight compariment
{those not related to ¢ssential fHight equip-
ment or systems necd not he operative);

() Hydraulic systems;

ip) Fire detection and extingulshing sys-
lems;

(q) Pneumatic systems {including emer-
gengy alrbrakes);

tr} Electrical systems;

{s} Interior cockpit Hghts;

1t} Exterior light controls;

i{u) Pressurization and atr-conditioning
syslems (instrument indication and warning
Signials)

1v) Deicing and anti-leing systems:

(W) Supplemental breathing systems (the
systems may be charged with or vented to
air): and,

4. Minimum standards of tolerance for

(As published in the

performance and flight chorecteristics. The
simulator shall simuiate the performance
ang flight characteristics of the particular
type of alrplane belng simuldted within the
tolerance limits specified in paragraphs (a)
and (b} of this section. If alternate toler-
ance [imits are given, whichever is the greater
shall apply.

(n} Performance charecteristics. (Air-
plane weight and center of gravity optional.)

1) Propeller feathering time, +3 seconds.

(2) Landing rpear operating time, 3
seconds.

(3) Wing Sap operating time, +3 seconds.

(4) Takeoff acceleration time, =10 per-
cent,

{5) Calfhration of gyrocompass and turn-
and-bank indicator in standard rate turns
and 30-degree banked turns, through a range
of 180 degrees. Average rate of turn shall be
within + 10 percent.

(5) Minimum contrel speed (in fSight),
&+ 5 knots.

(7) Stail speeds and stall warning speeds
{wing level), as follows:

{1} Stall warning speed ({inltial hLuffet)
in the takeoff, approach, and landing con-
figuratton; +3 knots.

(i) Stall speeds In the takeoff, approach,
andg landing configuration, + 5 knots.

{11} The difference between stall warning
{initial buffet) and stall speed shall ho with-
in +5 knots of that for the appropriate
atrplane, but in no case should the stall
occur before the stall warning.

£8) Engine power (thrust) calbration at
takeoff and maximum continuous ratings
over an altltude range, as follows:

{1} Recipracating englnes: MP, for a given
BMEP and RPM, +1 inch.

(1) Turbine emgines: N, and N, for a
given EPR, + 2 percent.

{iil) Critical sltitude, plston engine simu-
lators only, +800 feet or -i 10 percent.

{0) Speed versus power in level fitght at
cruise altitude, +5 Enofs, or 3 percent, or
0.63 Mach.

{10) Rates of climob versus alfitude in the
followilng configurationa {(propecller alrplane
simulatars, +60 feet or 10 percent; Jet air-
piane simunlators, + 100 feet or 10 percent):

¢t} Takeaft gear down {one engine in-
operative},

(1i) Takeoff gear up (one engine imop-
erative),

{it1) Final takeoff (one engine lnepera-
tive),

(iv) All engines en route,

{v} One-engine-troperative en
climb,

{vl) Twoe-engine-inoperative en route
ciimb (for airplanes with four or more en-
gines},

route

{vit} Approach (one engine inopetative}, .

and
(viit) Landinp.

NoTe: At least two alrplene welights must
be included in a% least one configuration,
and at least two cutside alr temperatures
must be included In at least one other con-
figuration.

(11) Rates of ellmb versus airspeed for one
takeoff, and one en route configuration (pro-
pelier alrplane stmulators +50 feet or +10
percent; Jet airplane simulators +100 feet
or +10 percent).

{12) In determining compliance with sub-
paragraphs (9), (10), and (11} of this para-
graph, MP/BMEP/RPM relationships shall
conform to airplane data witnin the toler-
ance specifled in subparagraph (8) (i), and
EPR./Compressor RFM relatlonships shall
conform to atrplane data within the toler-
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ance specified in spbparagraph (§) (i1} of
this paragraph.

(b) Flight chargcteristics. (Alrplane
welght and center of gravity optional.)

(1) Static longitudinal control stability:
In the landing, dpproach, cruise (high and
low aititude), and climb configurations, re-
twrn te trim, when the simulator speed is
caused to depart 15 percent from trim speed,
shall be within +6 knots of approved air-
plane data, The slope of the stick force curve
shall be positive. One of these confipurations
shall cover a center of gravity range.

(2) Control forces: Simulator contrcl
forces in the following areas shall he within
-+8 pounds or 425 percent of the forces
encountered in the abrplane as Indicated by
the required data: except that, In regard fo
rudder forces, the tolerance shsll be =10
pounds or -+ 26 percent:

(1) Longitudinal control forces during flap
retraction (power of and power on), fap
extension, power or thrust 8ppucartian. Eo-
arcund following a balked

(4) Minimum confrol speed (m flight},
rudder and afferon forees.

(111} Btick force per “g**

(3) The roll rate of the stmulator shall be
within +2 seconds or +25 percent, whichever
is greater, of that of the alrplare.

Noe: If data for items in subparagraphs
{2) (11}, (2)(1) and (3) of this parsgroph
are not contatred in the Type Inspectlon Re-
port, the authorized re tive of the
Administrator may adjudge the adeguacy of
simulatlon.

{4) In the followinp areas, specified teler-
ance lmitations are not set forth in these
standards, In these areas of fiight character-
istics, when appropriste to the tyne of air-
plane beinp stimulated, the adeguacy of stmu~
latton shall be subject to the approval of the
authorlzed represeniative of the Adminlz-
trator:

{1) Compressibitity trim change.

(i) Approsches to stall in the takeoff, &p-
configuration (wings
from initial bulet to stall] except
that st least one zpproach to a stall must be
done in a 20-degyee bank turn., °

{iii) Buffet at high Mach numbers up to
design Mach Mimits.

ftv) Duich roll.

{v) Emergency descents.

5, Minimum standards of ilolerance jfor
simulotor navigational accuracy. At any al-
titude, on any heading, and at any airspeed,
the navigationzl securancy of the shmwlator
must be as IoHows:

{a) The distance traveled with zero wind
in a ar time interval must be
eguivalent to -+b6 pereont of the horizontal
component of the true alrspeed multipted by
the time intervat, |

{h) The track of the simulator with no
wind must agree with the true heading of
the simulator within -3 degrees which shgll
Include allowaneces for instrument error.
(This shall apply when the simulator is
turning @3 well as fiying a straight course.)

{c} During simulated IS approsches with

. zeTo wind, the descent path of the simulator,
- a8 ndicated by sirspeed, altitude, and rate
-of descent, must agree with the descent path
‘ag indicated by the Blght lostrument in-

dieating glide path deviation, within =20
feet from O {o 200 feet, + 10 percent of the
height above the runway, from 200 to 1,000
feet, and 100 feet from 1,000 to 5,000 feet
above the airport elevation.

[FR Doc. 63-3724; Flled, Apr. 9,
B:6lam.]
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